Background Previous studies comparing restraint data from different countries had to rely on randomly published data and showed wide variance in the prevalence of restraint between countries. Aim To systematically compare datasets from four similar European countries with regard to restraint prevalence. Methods We analysed whole country or area datasets on restraint from Wales, Ireland, Germany and the Netherlands systematically, thus excluding selection, patient and setting bias. Learning disability (LD) and forensic settings were analysed separately. Differences in proportions between countries were tested by means of Chi square, with number of admissions, admission days and catchment area as denominator and counts of restraint as numerators. Results Full datasets were obtained allowing calculations of total admissions, total restraint numbers, numbers of patients involved and total occupied bed days. Data for Ireland is from 2012 and from 2013 for the other three countries. The percentage of patients exposed to restraint varies between 4.5 and 9.4 %. The average number of restraints per patient is stable at around 3 in all countries. Patient numbers affected by restraint per 100 occupied bed days per month vary between 0.095 and 0.200. The Netherlands have the highest use of seclusion (79 %), the longest restraint times and low use of enforced medication. Wales the lowest use of seclusion (2 %), followed by Ireland (29 %) and Germany (49 %). Events per 100 admissions per month vary between 17 and 21. Patients affected by restraint per 100 admissions per month vary between 5.4 and 7.5. LD services account for a disproportionately high number of restraint events. Conclusion Patient related restraint data are remarkably similar between countries. Type and length of restraint still vary significantly.
Introduction
Coercion and restraint of patients is common in medical, surgical and psychiatric healthcare settings [1, 2] . Figures for coercion and the use of restraint are commonly collected on psychiatric wards in a number of countries, but comparisons or benchmarking are rare. The available data have so far revealed considerable differences between countries with regards to when, how, how often and how long patients are restrained; the best evidence is available for Europe [3, 4] . Part of the policy for the use of restraint in many countries is the documentation of restraint incidents and analysis of these data. However, most countries have no centralised agency collecting and analysing the available data, which rarely gets published at all. There are concerted efforts to reduce restrictive practice interventions [5] , but comparative data for bench-marking purposes are lacking.
In 2010, Steinert et al. published a systematic review showing data from 12 countries [6] . All the data were from very limited studies with small samples. Types of restraint counted typically include physical restraint (holding and immobilising), mechanical restraint (mostly with belts), seclusion and involuntary medication. Noorthoorn et al. found data from 18 studies in an updated search [7] . Most sample sizes were below 1000 patients, few had data from more than one hospital or region. The data showed wide variations in the way data were captured and published as well as wide variations in the prevalence and length of coercive measures. The EUNOMIA project arguably provided the best coercion data from a single study in ten European countries [4] . It showed significant differences between countries in the prevalence of coercion as well as patient characteristics (male, psychotic) that influenced coercion. However, even this study only provided point prevalence data from a very limited number of hospitals in the participating countries [4] . Since then, a study from Hong Kong was published adding the first data from an Asian country, but confined to an acute admission ward [8] .
No data for whole countries or even regions within countries have ever been compared internationally. Very few of such datasets exist worldwide. In the Netherlands, Ireland and the Southwest of Germany nationwide or region-wide data collection has existed for some years for benchmarking purposes with occasional publication of data [7, [9] [10] [11] [12] . In Wales, data have recently been collated for a benchmarking exercise [13] . A report by the UK mental health charity MIND showed wide variations between mental health care providers in England and Wales. However, the data were gathered by means of Freedom of Information requests and not put into any comparative context or analysed systematically [14, 15] . Whilst this survey may have been of limited scientific quality, publications from Germany, Wales and the Netherlands suggest that differences between hospitals in the same countries or regions are significant. The size of the variance in these studies was up to tenfold, for some measures in the Netherlands even up to 20-fold [9] [10] [11] [12] .
In their 2010 systematic review, Steinert et al. suggested a number of statistical analyses that should routinely be applied in order to allow meaningful international comparisons [6] . The analyses are analogous to the reporting of aggressive incidents suggested by previous researchers [15] . This way of analysing data was used successfully to analyse Dutch restraint data [9, 16] .
The chosen statistical calculations in the current study are designed to take into account differences in the number of admissions, settings, occupancy on individual wards, and the possibility of few patients being restrained multiple times. They include the following: To get a more comprehensive view of restraint in a wider population across large areas we have compared restraint data from Wales, Ireland (Republic), the Netherlands and Southwest Germany (where electronic data are being collected) as close to 2013 as possible. 2014 data will not become available until later in 2015 or 2016. The four countries were chosen because of the availability of whole country or whole region data. Findings from a recent study [9] show coercive measures differ across ward types. For this reason, forensic and learning disability wards were analysed separately. Variation in figures between hospitals is large, up to 10-and even 20-fold, depending on the measure studied.
The following paragraphs describe the data collection in each of those four areas covering a population of approximately 26 million.
Wales Data on restrictive physical interventions (RPI)are routinely collected by Health Boards in Wales. RPI is defined in Wales as ''direct physical contact between persons where reasonable force is positively applied against resistance, either to restrict movement or mobility or to disengage from harmful behaviour displayed by an individual'' (WAG Framework for restrictive physical intervention 2005). There is a statutory obligation to collate and record data as laid down by NICE Guidelines [17] , Department of Health guidelines, Mental Health Code of Practice and Welsh Government Publications [17] [18] [19] . Restraint in Wales is mostly physical restraint, either to manage aggression or to give involuntary medication. Seclusion is rare. If physical restraint is needed to initiate seclusion or to give medication it is counted as one restraint incident. Responsibility for the data collection and analysis is with each individual Health Board. Although the interpretation of definition of restraint is broadly similar across Wales, it is thought that there is a difference in interpretation between learning disability (LD) and other psychiatric services in particular. In learning disability services some Health Boards count any physical contact including any type of mild touching, which potentially skews the results significantly in those Health Boards. The study was therefore designed to collect data for adult, old age, LD and forensic services separately. Data recording can be considered as highly accurate. The six Health Boards are responsible for the overwhelming majority of psychiatric care in Wales.
The Netherlands: In the Netherlands, providing data on coercive measures has been obligatory by law since 2013. Measures recorded include seclusion, mechanical and physical restraint, involuntary medication, and involuntary feeding. Seclusion is defined as bringing the patient into a locked room where he/she is alone and able to move freely but unable to leave due to a locked door. Mechanical restraint refers to the use of belts, bed grids or protection blankets to fix the patient to the bed. Physical restraint refers to immobilizing the patient by means of physical force. Involuntary medication is defined as application of medication by force where the patient shows overt resistance. Of the 87 services that cater for admissions under mental health legislation, 66 provided data to the national database in 2013. In the current calculations data were included from 37, mostly large mental health facilities, representing a national coverage of 95 % of all admissions, as well as an estimated coverage of 98 % of all coercive measures. The database included figures from child psychiatry facilities, facilities for the elderly as well as forensic wards. Data from specialist LD services are not yet included. The accuracy of the data reporting was very good when it was formally tested [16] .
Germany: The Centre for Psychiatry Südwürttemberg and its affiliates is a psychiatric organization providing inpatient psychiatric care for a catchment area of about 2 million inhabitants of nine counties in South West Germany. It also provides psychiatric care for patients detained under mental health legislation. For six counties, the centre is the only provider, in two counties there are also university hospitals providing inpatient care. For one county, the Centre only provides inpatient care for children and adolescents. The Centre for Psychiatry Südwürttemberg operates an extensive electronic database of routinely collected clinical information containing information on the use of seclusion and restraint. It includes exact data on the duration of each measure, collected according to clear definitions. As in the Netherlands, seclusion is defined as bringing the patient into a locked room where he/she is alone and able to move freely but unable to leave due to a locked door. Mechanical restraint refers to the use of belts, bed grids or protection blankets to fix the patient to the bed. According to internal hospital policies, patients have to be constantly and personally monitored during mechanical restraint. Involuntary medication is defined as application of medication by force or by definite psychological pressure. The data on coercive measures can be considered highly accurate due to the legal obligations of documentation.
Republic of Ireland: Since 2006, the Mental Health Commission (MHC) in Ireland receives quarterly figures for various data types from all approved mental health facilities, in accordance with a standardised form. The data included the only one forensic facility in Ireland. Periodic reviews occur by the MHC of all approved centres to cross check figures received, with figures gathered by MHC Inspectors at the approved centres. For this purpose the inspectors compare patient notes with data provided, and lastly in 2012 [20] , good recoding adherence was found. There is one approved centre listed for learning disability care, although there are a number of long stay learning disability facilities that are not listed and therefore did not contribute data to the national survey. The MHC defined mechanical restraint, physical restraint and seclusion. Restrictive interventions/restrictive practices are all use of mechanical restraint, physical restraint and seclusion. Mechanical restraint is ''the use of devices or bodily garments for the purpose of preventing or limiting the free movement of a patient's body''. The use of bed rails or cot sides is excluded from the definition. Physical restraint is ''the use of physical force (by one or more persons) for the purpose of preventing the free movement of a resident's body when he or she poses an immediate threat of serious harm to self or others''. This may be done to manage aggression or to administer involuntary medication. Restrictive interventions/restrictive practices for the purpose of this report include the use of mechanical restraint, physical restraint and seclusion. Seclusion is ''the placing or leaving of a person in any room alone, at any time, day or night, with the exit door locked or fastened or held in such a way as to prevent the person from leaving''. If a patient needs physical restraint in order to be secluded this may be counted as two separate events.
Methods
We collected the newest possible restraint data from the four countries mentioned and analysed restraint data for comparison. The aspects of restraint required for analysis were:
1. Number of admissions per year 2. Total number of restraint incidents 3. Mean time of restraint (in minutes). These were separated into seclusion times and non-seclusion restraint such as physical restraint with or without enforced medication 4. Total number of patients affected 5. Total number of occupied bed days 6. Total population served This allowed the calculation of seven accepted calculations: events per 100 admissions per month, patients subjected to restraint per 100 admissions per month, average length of intervention (in minutes), events per 100 occupied bed days per month, patients subjected to restraint per 100 occupied bed days per month, average number of restraints per affected patient, and number of restraints per 100,000 population per year. These seven calculations were done for all four countries, with and without LD patients, and, wherever possible, separate for forensic settings. Differences between countries were tested by means of Chi square statistics on proportion variables. Significant differences are highlighted underneath the tables.
Results
Full datasets were obtained from all four participating countries, which allowed calculations of total admissions, total restraint numbers, numbers of patients involved and total occupied bed days. The most recent available data was 2012 for Ireland and 2013 data for the other three countries. Only the Welsh data did not give specific data for forensic services. We calculated figures of restraints and patients affected, both per 100 admissions per month, and per 100 occupied bed days per month. Admissions and occupied bed days are often implicated in numbers of restraints as they are influenced by ward activity and occupancy. Table 1 shows the results including forensic and LD services data. Table 2 shows results without LD services, and with and without forensic services separately.
Speciality settings
In Wales, LD services significantly skew the figures, largely because of the different way reportable incidents get interpreted. This makes direct comparisons with other country's data difficult, because many minor coercive events are counted as well. Wales does not have a high secure forensic hospital. The total Welsh forensic admissions were 105, with 73 reported restraints and 11 patients affected. However, one Health Board could not provide specific forensic data, and therefore all Wales data for forensic services could not be calculated reliably. With an estimated 20,333 forensic bed days in 2013 the incidents figures are rather low, reflecting the long-stay nature of many of the facilities.
In the Netherlands, incidents rise significantly when forensic patients are included (with LD). The events per 100 admissions per month increase from 18.73 to 24.48 including forensic patients. Patients affected by restraint per 100 admissions per month rises from 7.45 to 8.10. Events per 100 occupied bed days per month rise marginally from 0.293 to 0.299. Only Patients affected by restraint per 100 occupied bed days per month reduces from 0.095 to 0.092, presumably reflecting the long-stay nature of forensic patients. The average number of restraints per affected patient increases slightly from 2.84 to 2.98. The percentage of patients exposed rises slightly from 9.5 to 9.9 % when forensic patients are included. All these figures include LD patients. Furthermore, the length of restraint measures in the Netherlands is by far the longest of the four countries surveyed. A recent study [9] associates the particularly high length of restraint in the Netherlands with the Dutch mental health legislation, which regulates admission rather than (enforced) treatment, and with the fact that instigating enforced treatment is excessively administratively burdensome in comparison.
In Southwest Germany and Ireland, there are similar differences also seen in the Netherlands when forensic patients are included. On the whole, however, the German data shows more incidents with fewer patients. The events per 100 admissions per month increase from 26.15 to 31.36 when forensic patients are included. Patients affected by restraint per 100 admissions per month rises from 4.95 to 5.27. Like in the Netherlands, events per 100 occupied bed days per month rise marginally from 0.866 to 0.893. Patients affected by restraint per 100 occupied bed days per month reduce from 0.200 to 0.175, presumably reflecting the long-stay nature of forensic patients. The average number of restraints per affected patient rises from 2.09 to 3.55. The percentage of patients exposed rises slightly from 4.51 to 5.21 % when forensic patients are included, which is significantly lower than in the Netherlands. In Ireland the differences are more marginal because there is only one forensic unit for the whole country but the tendencies are the same.
In all countries LD services account for a disproportionately high number of restraint events. All variables rise in all four countries when LD services are included. The lowest increase in restraint figures when LD services are included is in the Netherlands. There are only marginal increases with regards to: events per 100 admissions per month, events per 100 occupied bed days per month, and patients affected by restraint per 100 occupied bed days per month. However, for the Netherlands, only standard Mental Health care facilities (which provide some LD services) provided data, whereas the specialist centres for LD are yet to be included. In Wales, LD restraint events make up 50 % of all recorded restraints for the reasons already outlined. In Ireland, LD services make up 11 % of all restraints. In the Netherlands, only 4 % of the restraints are from LD patients, but in this country only a small number of LD patients are treated in non-specialist hospitals. In Germany, 14 % of restraints are from LD services, which is more in keeping with the Irish data. Forensic patients were more often secluded than other patients in the Netherlands, Ireland and Germany. No data were available from Wales in that respect. In the Netherlands the percentage of seclusion as the reported restraint went up from 79 to 82 % when forensic patients were calculated in. In Germany seclusion went up from 49 to 58 %, in Ireland from 28.5 to 29.4 %.
Discussion
Differences in seclusions and physical restraints (restrictive practice interventions) are shown to be due to different types of restraint culture, specialties, ward types, bed occupancy, admission levels and demographic profiles of patients [5, [22] [23] [24] [25] . Other influences may include differing policies and training. Previous data comparisons have always shown big differences in the prevalence of restraint between countries [4, 6, 8] . In contrast to this, and for the first time ever, our data showed that average restraint data from four European countries with similar social and health Ireland and the Netherlands structures shows remarkably similar results with regards to many parameters around the number of patients subjected to some form of restraint. These countries are similar in the sense that they have a comparable Gross Domestic Product, similar health care spending per capita, a comparable western society with a degree of individualisation, but also different mental health legislation regulating coercive measures. The countries have broadly similar numbers of psychiatric beds per capita, although Germany and the Netherlands have relatively more psychiatric beds than Wales and Ireland (see below for details). All four countries have extensive social security systems and provide psychiatric care to the entire population, as health insurance is almost ubiquitous and health care virtually free at the point of need.
In the current study we confirmed the usefulness of the analysis methodology suggested in earlier publications in order to make clinically meaningful comparisons and recommend their further use. Events per 100 admissions per month, patients affected by restraint per 100 occupied bed days per month, and patients affected by restraint per 100 admissions per month are virtually the same in all four countries. The length and type of coercive measure is, however, very different between these four countries. In the Netherlands, seclusion is still responsible for the vast majority of restraints, whereas it is rare in Wales where physical restraint is the most common form of coercion. In Ireland, seclusion makes up about a third of restraints, in Germany about half. This explains the short duration of restraint in Wales compared to the other countries. It is, however, remarkable that Wales (limited data) and Germany clearly have much shorter seclusion times than Ireland and the Netherlands. This confirms previous results from the Netherlands showing long seclusion times [5, 6, 14] . The percentage of patients affected by coercion is surprisingly low and remains below 10 % in all surveyed countries, even when taking into account LD and forensic services. However, whilst Wales, Ireland and Germany have almost exactly the same figures (around 6 %); the Netherlands have over 9 % of patients exposed to restraint. The average number of restraints per patient is around 3 in all countries (not counting LD services). The number of admissions per 100,000 population is lowest in Wales (350), higher in Ireland (396) and in the Netherlands (431) and much higher in Germany (805). This is, of course, related to the availability of psychiatric beds [21] , which sees the Netherlands and Germany ranked numbers 3 and 4 out of 35 OECD countries for psychiatric bed availability, whilst Ireland is ranked 17th and the UK 21st (Wales has the lowest number of psychiatric beds per 100,000 population within the UK).
The data show that the Netherlands have the longest average length of stay followed by Ireland, Wales and Germany. When we leave out LD patients, we again observe the same order in length of stay. In which way longer admission duration may be related to a higher chance of being restrained is subject for further investigation, but in any case a longer admission increases exposure time. It is therefore even more remarkable that most averaged patient related figures are similar.
In summary, our data suggests significantly higher restraint and much higher seclusion numbers per admission, per patient and per capita in the Netherlands compared to the other countries. The numbers of restraint per admission was higher in Germany than in the other countries. Germany and Wales showed significantly higher event rates. Excluding the forensic patients, we showed the same differences and similarities. In short, in some of the indicators some countries show higher figures than others, while the same countries show low figures on other indicators. In the end, the results were still much more similar than expected.
Over the last years, especially in the Netherlands and Germany, the use of coercive measures has been subject to extensive political discussion and media coverage. In contrast to Wales and Ireland, in the Netherlands and Germany legal restrictions have led to a reluctance in treatment, and subsequent prolonged restraint use, both seclusion and mechanical restraint [7] . In the Netherlands this was an effect of a gradual process after the implementation of the current Mental Health Act in 1994. As the law made the use of enforced medication subject to extensive procedures, a gradual decrease of the use of involuntary medication was observed, accompanied by an increase in the use of seclusion until 2006. After 2006, a nationwide program was implemented, which aimed at the reduction of seclusion use and led to a slight, but significant reverse of these trends [25] . In Germany, between the end of 2012 and the first half of 2013 the use of involuntary medication was unlawful in a number of federal states. The impossibility to use medication against a patients' will resulted in a steep increase in aggressive incidents, mechanical restraint and seclusion use [26] .
When we compare the mental health legislation in the countries studied, we observe some important differences. In all countries, coercive measures are the means of last resort in dealing with aggression by patients. However, there are significant procedural and legal differences when it comes to enforced medication and treatment against the patient's will. In the Netherlands, the law requires extensive administrative procedures before enforced medication can be applied. In Germany, federal state mental health legislations leave the decision on the use of enforced medication to the treating psychiatrist together with a legal representative. The treating psychiatrist may be held accountable in hindsight, thus there may be some reluctance in providing enforced treatment. In Ireland and Wales, the law is largely comparable and less restrictive with regard to the autonomy of the treating psychiatrists.
Publications from Germany, Wales and the Netherlands suggest that variance between hospitals may be greater than variance between countries. The size of the differences between hospitals within the same country or region were up to tenfold, for some measures even up to 20-fold [9] [10] [11] [12] . The important question is therefore, why variance within countries outweighs any variance between countries, and why intercultural differences may be much less significant than previously believed.
In most countries there is currently no central agency responsible for overseeing standardised data collection, data interpretation and activity monitoring. This may be one aspect in explaining why there is such a variance between hospitals in levels of restraints. A centralised agency or single data collecting method with relevant criteria may help in providing more uniform and usable data. This is already happening to a degree in the Netherlands and the Republic of Ireland. In Germany, from 2016, the provision of data on coercive measures to a central agency will be mandatory in the South Western federal state of Baden-Württemberg. Strategies have been applied in Germany to use benchmarking processes in order to reduce coercion. They found a positive trend towards a small reduction in coercive measures when benchmarking results were regularly discussed. However, they also reported a regression to the mean, indicating that additional strategies are necessary to get to a position of ''learning from the best'' [11] . The so-called ''Six Core Strategies'' model and the ''Safe wards'' strategy has been adopted in some countries with early successes but long-term data are missing [5, 22] .
Strength and limitations
The main strength of this study is the comprehensiveness of the data, the accuracy of the collected data, and the rigour of the comparative analysis. These data are truly comparable because they cover most admissions and restraints in the countries surveyed. They also deal with potential bias arising from ward occupancy, patient type or setting. However, limitations still exist because we were unable to capture 100 % of the countries and areas included. This is because data from a small number of statutory services and private hospital providers were not available. This makes figures estimating the number of restraints per 100,000 most unreliable. We calculated those figures between 97 and 252. This compares unfavourably to data from 10 countries collected between 1999 and 2001 which shows figures between 31 and 218 [22] . However, these figures were collected with a far worse capture of total restraints in each of the countries surveyed, and any assumption that restraint rates may have gone up are likely to be a misinterpretation.
Conclusion
Restraint figures from four European countries with similar social and health structures are remarkably similar with regards to patients affected by restraint. Big differences exist with regards to the type and length of coercive measures used. The statistical methods of comparing restraint data used in this paper provide clinically meaningful comparisons. Data comparisons between similar countries are useful to describe differences in practice. However, mere comparisons may not necessarily yield clinically useful solutions for the reduction of restraint. In the future, efforts should focus on evidence-based research to successfully reduce coercive measures and restraint. It may be possible to generalise results within similar health systems, given the similarities of the data we found.
